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1. EXECUTIVE SUMMARY

Eleven monitoring wells and three stream locations at the lined Subtitle D White Street
Landfill were sampled between April 18 and 20, 2012. Ten wells (MW-17, MW-18,
MW-19, MW-20, MW-21, MW-22, MW-23, MW-24, MW-25, and MW-25d) comprise
the groundwater monitoring system for the lined Subtitle D solid waste disposal area of
the landfill, also known as Phase III. MW-25 was not sampled due to insufficient water
in the well at the time of sampling. Monitoring wells MW-15 and MW-16 serve as
background wells for Phase III. The collected samples were submitted to a North
Carolina certified laboratory for analysis using the federal Appendix I list of volatile
organic and inorganic constituents for detection monitoring. Samples from surface water
locations SW-1, SW-2 and SW-3 were analyzed for federal Appendix I detection
monitoring constituents.

Analytical results from the 11 sampled Phase III monitoring wells detected no Appendix
I volatile organic compounds at the sampled locations. No Appendix I metals were
detected at concentrations which exceed the corresponding NCAC 2L groundwater
quality standard. During this event, vanadium and cobalt were detected in the
groundwater samples collected from one or more monitoring wells. Currently, there are
no established NCAC 2L standards for cobalt and vanadium. However, North Carolina
has published an Interim Maximum Allowable Concentrations (IMAC) for vanadium set
at 0.3 µg/L and 1 µg/L for cobalt. Each of the cobalt and vanadium concentrations
reported during this event were greater than their corresponding IMAC. Time vs
concentration graphs for cobalt and vanadium do not suggest trends of increasing
concentrations of these parameters and these detections do not represent statistically
significant increases (SSI) over background values. Therefore, the detected
concentrations may not be indicative of a release from the monitored unit.

S&ME previously completed an Alternate Source Demonstration (ASD) for metals in the
adjoining Phase II portion of the White Street Landfill Facility. The results of the ASD
show that cobalt and vanadium concentrations above the respective IMAC values are not
likely due to a release by the Facility, but instead may be attributed to the natural
occurrence of these substances in the native, residual soil at concentrations sufficient to
influence the concentrations of cobalt and vanadium in groundwater samples. Although
the ASD was undertaken in the Phase II portion of the Facility, the ASD is likely
applicable to the Phase III portion of the Landfill, as such the detected cobalt and
vanadium concentrations may not be indicative of a metals release from the Facility.

The laboratory analytical results were examined for evidence of statistically significant
increases (SSIs) over background values. The statistical analyses suggest that no SSIs
occurred during the current groundwater monitoring event.

Several volatile organic compounds and inorganic constituents were detected or
laboratory estimated in one or more of the surface water samples collected. Based on the
sampled locations and the reported concentrations, the compounds detected in the surface
water samples likely stem from up-stream, off-site sources or laboratory contamination
and do not suggest a release of these constituents from Phase III at the facility.
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2. INTRODUCTION

White Street Landfill is a Solid Waste Management Facility (SWMF) located at the north
end of White Street in northeastern Greensboro. The City of Greensboro operates this
lined Subtitle D landfill, referred to as Phase III, under Solid Waste Permit #41-12. Ten
wells (MW-17, MW-18, MW-19, MW-20, MW-21, MW-22, MW-23, MW-24, MW-25,
and MW-25d) comprise the groundwater monitoring system for the lined Subtitle D solid
waste disposal area of the landfill. Monitoring wells MW-15 and MW-16 serve as
background wells for Phase III. The monitoring well locations are shown on Figure 1

S&ME, Inc. (S&ME) was contracted by the City of Greensboro to conduct this bi-annual
water quality monitoring event. Groundwater samples were collected from two
upgradient and 9 of the 10 down-gradient monitoring wells that are located along the
perimeter of the Phase III disposal area. MW-25 was not sampled due to insufficient
water in the well at the time of sampling. Surface water samples were collected in
accordance with the approved site Water Quality Monitoring Plan.

The Phase III monitoring well samples were analyzed for the RCRA Subtitle D Appendix
I parameters. The surface water samples were also analyzed for the Appendix I list of
constituents. This report discusses the field procedures, summarizes the field
measurements and analytical results, and presents the statistical evaluation results for the
April 2012 water quality monitoring event.

3. SCOPE OF WORK

S&ME completed the following tasks as part of this monitoring event:

 Sampled the 11 of the 12 monitoring wells and three surface water locations. MW-25
was not sampled based the well was dry

 Obtained field values for pH, temperature, dissolved oxygen (DO), turbidity,
oxidation-reduction potential (ORP), and conductivity at each sample location.

 Collected depth to water measurements during well purging to monitor drawdown.

 Had the samples analyzed for Appendix I constituents by a North Carolina certified
laboratory using State approved methods.

 Determined groundwater flow rates and directions at the Phase III area monitoring
well locations.

 Collected a sample of landfill leachate from the wet well for laboratory analyses.

 Prepared and submitted reports to the City of Greensboro and the NCDENR.

4. METHODS EMPLOYED

4.1 Monitoring Well Sampling

Between April 18 and April 20, 2012 monitoring wells MW-15, MW-16, MW-17, MW-
18, MW-19, MW-20, MW-21, MW-22, MW-23, MW-24, and MW-25d were sampled.
MW-25 was not sampled due to insufficient water in the well at the time of sampling.
Prior to sampling, a representative from S&ME opened each well and measured the static
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water level from the top edge of the PVC casing. Since dedicated MicroPurge pumps
were previously installed in each groundwater monitoring well as described in the
monitoring well construction details reported in the “Baseline Groundwater Monitoring
Report, Phase III” prepared by G.N. Richardson and Associates, dated May 1998, micro
purge sampling techniques were used for groundwater sample collection. Monitoring
well construction details from the same report were used to determine the volume of
water in the monitoring wells. Depth to groundwater and calculated groundwater
elevation data are summarized in Table 1.

At each well, the purge rate and the drawdown of the water table were monitored as an
indicator of how much stress the purging placed on the aquifer. The purge rates were
calculated by recording the time required to fill a graduated cylinder. The purging flow
rate was approximately 100 milliliters/minute (ml/min.). During purging, the depth to
water was periodically monitored and recorded on the groundwater sampling field data
sheets.

For the Phase III sampling event, the measured drawdown in the sampled wells is
generally less than 3 feet. The field data sheets are included in Appendix I.

Groundwater samples were collected from the dedicated Teflon tubing at each of the
pumped wells. Immediately upon collection, each sample was placed into laboratory
supplied containers, packed on ice, and placed under chain-of-custody. The sampling
technician wore nitrile gloves, which were changed between wells to reduce the
possibility of cross contamination. All samples collected from Phase III monitoring wells
were analyzed for Appendix I volatile organic and inorganic constituents. Analyses were
conducted by Environmental Conservation Laboratories, a North Carolina certified
laboratory.

4.2 Statistical Analysis of Data

4.2.1 Software

All data were analyzed using ChemStat 6.2 software package. The ChemPoint 4.4
database management system was used to input and create the Data files based on the
recent and historic laboratory data. The ChemPoint database is then converted to an
ASCII tab delimited file for use by the ChemStat software. The following procedures
were used to carry out statistical analyses of the data for each constituent.

4.2.2 Statistical Methods-Groundwater Analyses

In accordance with the NCDENR-Solid Waste Management Rules 15A NCAC 13B,
Section 1632, historical upgradient and cross gradient groundwater monitoring data
collected from the background groundwater monitoring wells that comprise the Subtitle
D monitoring well system were pooled and the analytical results were used to create a
statistical baseline for statistically significant increases in constituent concentrations.
This sampling round (April 2012) will be incorporated into the baseline for the next
round of sampling.
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The following procedure is used to analyze each new data set:

A descriptive statistics program is run to provide the following information about the
data.

 mean

 standard deviation

 variance

 percentage non-detects

 Time versus concentration graphs were prepared for each parameter detected at a
quantifiable concentration and used to evaluate data trends and to identify potential
data outliers.

 Normality/Data Distribution Tests were run and used to determine the statistical
distribution of the database for each quantified parameter. The data distribution test
results were utilized to determine if a data set exhibits a normal, log-normal or non-
normal distribution. Due to the large number of non-detects for many of the wells
and the lack of normality in the data sets, non-parametric statistical methods were
deemed appropriate for the evaluation of the current compliance data set.

 A statistical Upper Limit was calculated for each of the detected parameter data sets
utilizing Non-Parametric Upper Tolerance Limits. Then the compliance data were
compared via an Inter-Well comparison to the statistical Upper Limit to determine if
an SSI had occurred. For all statistical analyses, the non-detect values were
converted to the respective Detection Limit for data analysis. The tests were run at
significance levels of both 95% and 99%.

 If data shows statistically significant increases across the site, the results are
examined to determine the validity of results.

4.3 Stream Sampling

Surface water sampling took place on April 18, 2012. Three stream samples (SW-1, SW-
2 and SW-3) were collected in accordance with the approved site Sampling and Analysis
Plan. The stream sample locations are indicated on Figure 2. The surface water samples
were collected by immersing laboratory-supplied containers in the water to be sampled.
After collection, the surface water samples were packed on ice and placed under chain-
of-custody. All stream samples were analyzed for Appendix I inorganic and volatile
organic constituents by Environmental Conservation Laboratories; a North Carolina
certified laboratory.

5. RESULTS

5.1 Groundwater Analytical Results

The results of the laboratory analyses for Appendix I constituents in the Phase III area
groundwater monitoring wells are summarized in Table 2 and Table 3, with the complete
laboratory reports included in Appendix II.
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 No Appendix I volatile organic compounds were detected in the monitoring wells
sampled during this event.

 The Appendix I metals barium, chromium, copper, lead, nickel, and zinc were
detected at one or more of the 11 wells sampled in Phase III. Many of the reported
concentrations of these metals were values between the Method Detection Limit
(MDL) and the North Carolina Solid Waste Section Limit (SWSL) for the respective
constituent and are therefore flagged as a “J” value and considered only estimated
values. The reported concentrations for these constituents are less than their
corresponding NCAC 2L standards.

 Currently, there is no established 15A NCAC 2L groundwater standard for antimony.
North Carolina recently published an Interim Maximum Allowable Concentrations
(IMAC) for antimony set at 1.4 µg/L. During this event antimony was reported at
background wells MW-15 and MW-16, and compliance wells MW-17 and MW-19.
Each of the estimated “J” flagged values is less than the IMAC value.

 Currently, there is no established 15A NCAC 2L groundwater standard for cobalt.
North Carolina recently published IMAC for cobalt set at 1 µg/L. During this event
cobalt was reported at wells MW-16, MW-18, and MW-24. Each of the estimated
“J” flagged values exceeds the IMAC value.

 Currently, there is no established 15A NCAC 2L groundwater standard for vanadium.
However, North Carolina has published an IMAC for vanadium set at 0.3 µg/L.
During this event vanadium was reported at wells MW-17, MW-19, MW-20, MW-
24, and MW-25d. Each of these estimated “J” flagged values exceeds the IMAC.

No other Appendix I metal was detected in any of the remaining Phase III monitoring
wells sampled, on the dates the samples were collected.

5.2 Statistical Results

5.2.1 Overview of Database

The “Baseline Groundwater Monitoring Report, Phase III Cell, White Street Sanitary
Landfill,” prepared by G.N. Richardson & Associated, dated June 1998, summarizes the
baseline monitoring data. The baseline monitoring samples were collected using the
hand bailing procedures outlined in the approved Water Quality Monitoring Plan. Prior
to the October 1998 monitoring event, but subsequent to the Baseline Groundwater
Monitoring Report, the facility’s approved Water Quality Monitoring Plan was modified
to permit the use of dedicated MicroPurge pumps for monitoring well sample collection.

The statistical evaluations discussed herein were only performed on parameters detected
during the subject monitoring event. In our statistical evaluation, non-detects are
assigned values equal to their respective detection limits. This method of handling non-
detects was used as part of the statistical analyses completed as part of the baseline water
quality monitoring evaluations as set forth in the NC Solid Waste Section memo dated
January 18, 1995.
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5.2.2 Statistical Analyses

5.2.2.1 Descriptive Statistics

The descriptive statistics program calculates the pooled mean, background mean, pooled
standard deviation, background standard deviation, rank sum, rank mean, and variance
for each constituent detected in each well. The percentages of all sample analyses for
which the concentrations are below the quantitation limits (non-detects) are also
calculated by constituent for each well. The descriptive statistics report is included in
Appendix III.

5.2.2.2 Time vs. Concentration Graphs

This graph displays a plot of the concentration of one parameter for a single well over
time. The concentration is plotted along the vertical axis and the sample dates are plotted
along the horizontal axis. The graphs are used to visually examine changes in
concentration over time for a parameter at a given well. The graphs can be found in
Appendix IV.

 The time vs. concentration graphs for barium at wells MW-16, MW-22, and MW-
24 indicate that the first detection of barium in these wells occurred during the
2007 groundwater monitoring year and appear to be only the result of the
promulgation of the new North Carolina SWSL levels which are lower than the
former Practical Quantitation Limits (PQLs) which the SWSLs replaced. These
graphs, which include the most recent sampling event, show a relatively
consistent concentration of barium after barium was first detected in 2007 with no
apparent increasing or decreasing trends.

 Time series plots of the concentration of cobalt in well MW-18 suggest a
decreasing trend in the concentration of cobalt over time.

 Time series plots of the concentrations of cobalt in wells MW-16 and MW-24
suggest fluctuating concentrations over time, with no obvious consistent trends
over time recognized.

 The time series plot for concentrations of copper in well MW-24 does not show a
clear trend in the monitoring data. Observed changes appear to be only be the
result of the promulgation of the new North Carolina SWSL levels which are
lower than the former Practical Quantitation Limits (PQLs) which the SWSLs
replaced.

 Time vs. concentration graphs were prepared for vanadium at wells MW-17,
MW-19, MW-20, MW-24, and MW-25d. As with copper, the detections of
vanadium in the above listed wells appear to coincide with the promulgation of
the new North Carolina SWSL levels in 2007 which are lower than the former
Practical Quantitation Limits (PQLs) which the SWSLs replaced. These graphs,
which include the most recent sampling event, show a relatively consistent
concentration of vanadium in these wells after vanadium was first detected in
2007 with no apparent increasing or decreasing trends.
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 The time vs. concentration graphs for zinc at well MW-24 shows a relatively
consistent concentration of zinc in MW-24 after zinc was first detected in 2007
with no apparent increasing or decreasing trends. Again, the detections of zinc in
well MW-24 appears to coincide with the promulgation of the new North Carolina
SWSL levels in 2007 which are lower than the former Practical Quantitation
Limits (PQLs) which the SWSLs replaced.

The time series plots discussed above are included in Appendix IV.

Analytical data from future monitoring events will be used to re-evaluate the trends
interpreted from the time series plots.

5.2.2.3 Interwell Statistical Comparisons

Non-parametric Upper Tolerance Intervals were calculated from the background data set
to determine if any detected individual compliance parameter concentration represents a
statistically significant increase over the historic background concentrations. This test
method compares the analytical data from each compliance well during the current
sampling event to Upper Limits computed from the pooled background data set.

5.2.2.4 Non-Parametric Tolerance Limits Test

In order to analyze the laboratory analytical results for evidence of statistically significant
increases (SSIs) over background values, the data distribution of all of the detected
monitored constituents was first analyzed. Due to the large size of the pooled historical
results database, the Shapiro-Francia Test of Normality was utilized. This statistical test
of data distribution can effectively determine if large data sets are parametrically or non-
parametrically distributed.

For all of the analyzed data sets, the data distribution tests indicated a non-parametric
distribution likely due to a relatively high percentage of non-detects in the analyzed
database even at the 95% Confidence Level. As a result, Non-Parametric Upper Limits
Computations were employed in order to calculate the appropriate Statistical Upper Limit
for each of the detected monitored parameters. Non-parametric Tolerance Limits were
selected for use in calculation of the statistical Upper Limits. In order to determine if any
individual parameter concentration detected during this monitoring event represents a
statistically significant increase over the historic background concentrations, once the
respective Upper Limit was obtained, the compliance data were compared via an Inter-
Well Comparison to the Statistical Upper Limit to determine if an SSI may have
occurred.

The statistical analyses suggest that no SSIs occurred during this monitoring event.

The computations used to calculate the normality of the data distribution are included in
Appendix V. The Non-Parametric Upper Tolerance Limits are included in Appendix VI.
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5.3 Hydraulic Conductivity

In-situ hydraulic conductivity tests were performed by G.N. Richardson and Associates,
Inc. (GNRA) on wells MW-16, MW-17, MW-18, MW-20, MW-21, MW-23, MW-25,
during January 1998. The in-situ hydraulic conductivity tests were performed by GNRA
on monitoring wells MW-15, MW-19, MW-22, MW-24, and MW-25d during March
1998. The data from these tests yielded hydraulic conductivity values ranging from
0.090 feet/day (in MW-24) to 3.269 feet/day (in MW-18). A complete discussion of the
test methods and calculations was presented in the “Baseline Groundwater Monitoring
Report, Phase III” prepared by G.N. Richardson and Associates, dated May 1998. This
data is summarized on Table 4 and was used to calculate groundwater flow velocities
across the site.

5.4 Groundwater Flow Direction and Rate

The static water levels in the Phase III monitoring wells were measured in April 2012.
The depth to the water table ranged from 3.56 feet to 27.80 feet below the top of well
casing on those dates. Groundwater and well casing elevation data are presented in
Table 1 and summarized on Figure 1. A groundwater contour map was constructed
using the data collected in April 2012 and is presented as Figure 1. Based on our field
data, groundwater appears to be flowing north-northwest beneath the west half of Phase
III and generally to the north-northeast in the eastern half of Phase III. The groundwater
gradient at each well was calculated assuming a constant groundwater gradient along the
flow line between adjacent groundwater elevation contours or between the compliance
well and the upgradient well.

Based on a variation of Darcy’s Law, the rate of groundwater movement within the
regolith aquifer was calculated at each monitoring well using the following equation:

V = Ki
n

Where V = velocity (ft/day)
K = hydraulic conductivity (ft/ft)
i = groundwater gradient (ft/ft)
n =effective porosity (dimensionless)

Calculated hydraulic conductivity and gradient values and estimated effective porosity
values for each well were used in the velocity calculations. The 20 percent effective
porosity value is based on porosity and specific yield versus grain size distribution
relationships presented in Fetter (1988), and is typical of the types of soils
(predominantly silts and sandy silts with some clays) comprising the regolith at the
landfill. The calculated groundwater velocities ranged from 0.010 ft/day at monitoring
well MW-24 to 0.469 ft/day at monitoring well MW-18 and are summarized in Table 4.
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5.5 Surface Water

The results of the laboratory analyses for Appendix I constituents in the surface water
samples are summarized in Table 5 and Table 6. The complete laboratory reports are
included in Appendix II.

 Bromodichloromethane was reported at estimated “J” flagged value of 0.67 g/L in
sample SW-3 which exceeds the NCAC 2B surface water standard of 0.55 g/L.

 Trichloroethene and chloroform were detected at a “J” flagged concentrations in
sample SW-3; the concentrations reported are below the corresponding NCAC 2B
standard.

 Antimony, arsenic, barium, chromium, copper, lead, nickel, and zinc were reported at
quantified or estimated “J” flagged concentrations at one or more sampled locations.
The concentrations reported are below the corresponding NCAC 2B standards.

 Inorganic constituent vanadium was detected at sample locations SW-1 and SW-3.
Currently, there is no corresponding NCAC 2B surface water quality standard for this
constituent.

Sample locations SW-1 and SW-3 are located up stream of the Phase III, and represent
background surface water conditions. Based on reported background water quality data
the surface water analytical data discussed above does not suggest a release of these
constituents from Phase III at the facility.

5.6 Leachate Sample Analytical Results

On April 17, 2012, a sample of leachate was collected from the wet well in Phase III.
The collected sample was submitted for laboratory analyses for Appendix I constituents
plus Nitrate, Sulfur, Sulfate, Phosphate, Biological Oxygen Demand and Chemical
Oxygen Demand. Table 7 provides a summary of the associated analytical results.
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5.7 Quality Assurance

A qualitative review of the data was performed to verify that the detected concentrations
in the laboratory report were of known quality. A formal, quantitative data validation
was not performed. Laboratory-assigned data qualifiers were evaluated to verify that
rejected or unsupportable data were not included in the dataset. Quality control data
provided in the laboratory reports were also reviewed. No rejected or otherwise
unacceptable quality data were reported from the laboratory.

During this event a duplicate sample was collected from monitoring well MW-21 and
submitted for analysis as "Duplicate III." This sample was analyzed for Appendix I
inorganics and volatile organics. The detected constituents in MW-21 were similar to
those of "Duplicate III" and the reported concentrations for these constituents were also
similar, suggesting a good correlation between the sample analytical results. Trip blank
samples accompanied the sample bottles from the time they left the laboratory until they
returned. These samples were analyzed for Appendix I volatile organic and inorganic
constituents. No volatile organic or inorganic constituents were present in the trip blank
samples at detectable levels. Laboratory QC samples were analyzed for all constituents
included in this sampling event. The results of the duplicate, trip blank, and laboratory
QC sample analyses are included in Appendix II. The NCDENR Environmental
Monitoring Reporting Form is included in Appendix VII.
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TABLES



Well No. Elevation Depth of
TOC Well DTGW Elevation DTGW Elevation
(feet) (feet) (feet) (feet) (feet) (feet)

MW-15 794.81 60.0 29.39 765.42 27.80 767.01

MW-16 758.02 28.5 23.64 734.38 20.61 737.41

MW-17 755.05 31.5 13.93 741.12 11.73 743.32

MW-18 742.70 17.5 11.54 731.16 10.42 732.28

MW-19 740.70 35.0 19.93 720.77 15.14 725.56

MW-20 748.87 25.0 15.94 732.93 14.76 734.11

MW-21 743.32 18.5 8.38 734.94 5.79 737.53

MW-22 744.43 30.0 10.61 733.82 9.64 734.79

MW-23 744.25 33.5 12.78 731.47 12.18 732.07

MW-24 752.52 12.0 5.01 747.51 3.65 748.87

MW-25 746.47 17.0 dry dry dry dry
MW-25d 746.19 32.0 14.74 731.45 13.56 732.63

TOC = Top of Casing. Elevations determined by survey: HDR Engineering, Inc.
Depth of well data as reported by HDR Engineering Inc. and G.N. Richardson & Associates
DTGW = Depth to Groundwater
Elevation = calculated groundwater elevation
dry = water level belowdedicated pump elevation

April 2012October 2011
Static Water Levels

Table 1
Groundwater Elevation Data Summary

Phase III - White Street Landfill
Greensboro, North Carolina

S&ME Project No. 1584-98-081

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\PhaseIII\Phase 3 April 2012\PhsIII April 2012 tables.xlsx



Compound NC SWSL NCAC 2L

Background Wells Compliance Wells QA/QC

MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-25d DUP#3 stds.

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

All Target Compounds ND ND ND ND ND ND ND ND ND ND NS ND ND

NC SWSL= North Carolina Solid Waste Section Limit
J = Parameters are estimated values between the detection limit and the NC SWSL.

JB = analyte detected in method blank and at a concentrations between the detection limit and the NC SWSL
NS = Not Sampled
ND = Compound not detected in sample

NCAC 2L stds. = 15A North Carolina Administrative Code 2L .0200, Groundwater Quality Standards for Class GA groundwater
Quantities highlighted in orange were detected above the 2L standards

S&ME Project No. 1584-98-081

Sample Locations

Greensboro, North Carolina

Table 2
Summary of Groundwater Analytical Results - April 2012

Detected Appendix I - Volatile Organic Compounds
Phase III - White Street Landfill

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\PhaseIII\Phase 3 April 2012\PhsIII April 2012 tables.xlsx



Compound NC SWSL NCAC 2L
Background Wells Compliance Wells QA/QC
MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-25d DUP#3 stds.

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Antimony 0.881 J 0.500 J 0.239 J ND 0.254 J ND ND ND ND ND NS ND ND 6 ns 1.4
Barium 27.6 J 114 53.8 J 24.2 25.0 J 70.3 J 36.1 J 136 56.9 J 393 NS 14.6 J 36.5 J 100 700

Chromium ND ND 1.25 J ND 1.14 J 1.07 J ND ND ND 1.10 J NS 3.05 J ND 10 10
Cobalt ND 1.96 J ND 1.20 J ND ND ND ND ND 5.33 J NS ND ND 10 ns 1
Copper ND 2.25 J ND ND ND ND 5.29 J ND ND 13.1 NS ND ND 10 1000
Lead 1.94 J 2.86 J ND ND ND ND ND ND ND 3.50 J NS 2.17 J ND 10 15
Nickel ND 2.22 J ND ND ND 2.79 J ND ND ND 2.75 J NS ND ND 50 100

Vanadium ND ND 1.79 J ND 5.48 J 5.56 J ND ND ND 2.87 J NS 3.43 J ND 25 ns 0.3
Zinc ND ND ND ND ND ND ND ND ND 14.8 NS ND ND 10 1000

NC SWSL= North Carolina Solid Waste Section Limit
NS = Not Sampled (dry well)
ND = Compound not detected in sample

NCAC 2L stds. = 15A North Carolina Administrative Code 2L .0200, Groundwater Quality Standards for Class GA groundwater

NC IMAC = 15A NCAC 2L Interim Maximum Allowable Concentration (IMAC)

J = Parameters are estimated values between the detection limit and the NC SWSL.

ns = no corresponding NCAC 2L groundwater quality standard

ug/L = all concentrations reported in micrograms per liter (ug/L)

Blue highlights indicate a measurement higher than IMAC (2010)

Table 3
Summary of Groundwater Analytical Results - April 2012

Detected Appendix I - Metals
Phase III - White Street Landfill

NC IMAC

If a NCAC 2L is not established the Groundwater Protection Standard is used

Quantities highlighted in orange were detected above the 2L standards

Sample Locations

Greensboro, North Carolina
S&ME Project No. 1584-98-081
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Well No. Hydraulic Porosity Gradient Groundwater

Conductivity Velocity
(K = feet/day) (n = %) (I = feet/feet) (V= feet/day)

MW-15 0.265 0.20 0.020 0.027
MW-16 0.331 0.20 0.020 0.033
MW-17 0.160 0.20 0.044 0.035
MW-18 3.269 0.20 0.029 0.469
MW-19 0.716 0.20 0.022 0.079
MW-20 1.336 0.20 0.017 0.115
MW-21 0.681 0.20 0.018 0.060
MW-22 0.325 0.20 0.020 0.033
MW-23 0.173 0.20 0.044 0.038
MW-24 0.090 0.20 0.023 0.010
MW-25 2.088 0.20 WD WD

MW-25d 0.827 0.20 NA NA

Notes: Hydraulic Conductivity's from slug test data: G.N. Richardson & Associates
Porosity values from published literature, based on soil types
Velocity calculated using V = KI/n
NA = Not Applicable, deeper aquifer monitoring well
WD = Well Dry at time of sampling

S&ME Project No. 1584-98-081

Table 4
Groundwater Velocity Data - April 2012

Phase III - White Street Landfill
Greensboro, North Carolina
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TABLE 5
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - APRIL 2012

DETECTED APPENDIX I - VOLATILE ORGANIC COMPOUNDS
PHASE III - WHITE STREET LANDFILL

GREENSBORO, NORTH CAROLINA
S&ME PROJECT NO. 1584-98-081

Compound 15A NCAC 2B NC SWSL

SW-1 SW-2 SW-3 Standards*

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Bromodichloromethane ND ND 0.67 J 0.55 1

Chloroform ND ND 1.0 J 5.6 5

Trichloroethene ND ND 0.69 J 2.5 1

NC SWSL = North Carolina Solid Waste Section Limit
ND = Parameter not detected

* = Title 15A NCAC 2B Standards for Class C, WS-V surface water
J = Parameters are estimated values between the detection limit and the NC SWSL.

ns = Title 15A NCAC 2B provides no established standard for these constituents
Orange highlights indicate a measurement higher than 2B standards.

Sample Locations
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Compound 15A NCAC 2B NC SWSL

SW-1 SW-2 SW-3 Standards*

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Arsenic ND ND 3.12 J 10 10

Antimony 0.279 J ND 0.340 J 5.6 6

Barium 43.7 J 48.4 J 23.5 J 1000 100

Chromium 1.11 J ND ND 50** 10

Copper 2.72 J ND 5.01 J 7** 10

Lead ND ND 2.38 J 25** 10

Nickel ND ND 2.56 J 25 50

Vanadium 2.33 J ND 1.48 J ns 25
Zinc 5.98 J ND 32.0 50** 10

NC SWSL = North Carolina Solid Waste Section Limit
ND = Parameter not detected

* = Title 15A NCAC 2B Standards for Class C, WS-V surface water
** = Freshwater Standard

J = Parameters are estimated values between the detection limit and the NC SWSL.

ns = Title 15A NCAC 2B provides no established standard for these constituents

Sample Locations

Orange highlights indicate a measurement higher than 2B standards.

TABLE 6
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS - APRIL 2012

DETECTED APPENDIX I - METALS
PHASE III - WHITE STREET LANDFILL

GREENSBORO, NORTH CAROLINA
S&ME PROJECT NO. 1584-98-081

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\PhaseIII\Phase 3 April 2012\PhsIII April 2012 tables.xlsx



Parameter "Leachate" "Leachate" "Leachate" "Leachate" "Leachate" "Leachate" NC SWSL

October-09 April-10 October-10 May-11 October-11 April-12
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Chloroethane BQL* BQL* BQL* BQL* BQL* BQL* 10
Trichlorofluoromethane BQL* BQL* BQL* BQL* BQL* BQL* 1

Acetone 28000* 13000* 1100* 3700 D 2200 D 4800 D 100
Methylene Chloride BQL* BQL* 5.6* BQL* BQL* BQL* 1

Styrene BQL* BQL* 7.7 J BQL* 6.8 JD BQL* 10
1,1-Dichloroethane BQL* BQL* BQL* BQL* BQL* BQL* 5

cis 1,2-dichloroethene BQL* BQL* 10* BQL* 10 D BQL* 5
4-Methyl-2-pentanone 300* J 620* 150* 200 D 240 D 140 JD 100

2-Hexanone BQL* BQL* BQL* BQL* BQL* BQL* 50
2-Butanone 19000* 5700 * 1200* 4200 D 2500 D 4700 D 100

1,1,1-Trichloroethane BQL* BQL* BQL* BQL* BQL* BQL* 1
Benzene BQL* BQL* 5.2* BQL* 14 D BQL* 1

Trichloroethene BQL* BQL* BQL* BQL* BQL* BQL* 1
Toluene 42 JD 40* 150* 160 D 180 D 97 JD 1

Ethylbenzene BQL* BQL* 57* 72 D 65 D 36 JD 1

Total Xylenes 46 JD 50* 240* 250 D 250 D 160 JD 5
1,4-Dichlorobenzene BQL* BQL* 23* 28 D 22 D BQL* 1

Compound "Leachate" "Leachate" "Leachate" "Leachate" "Leachate" "Leachate" NC SWSL
October-09 April-10 October-10 May-11 October-11 April-12

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L)

Antimony 17.1 JD 12.4 JD 19.4 JD 15.7 JD 56.6 D 29.2 D 6
Arsenic 76.6 40.0 41.5 53.9 83.6 113 10
Barium 456 B 508 681 899 735 661 100

Cadmium BQL BQL BQL BQL* BQL BQL* 1
Chromium 76.4 60.5 49.4 77.1 54.4 52.2 10

Cobalt 31.1 28.0 22.4 39.8 25.7 26.9 10
Copper BQL BQL BQL 47.6 BQL 32.0 10
Lead 10.2 2.48 1.97 9.44 J BQL BQL* 10

Nickel 174 136 129 168 155 153 50
Selenium BQL 96.6 D 60.6 97.2 D BQL BQL* 10

Silver 2.14 J 4.18 BQL BQL* 4.14 J BQL* 10
Thallium 3.76 JD BQL BQL 18.8 D BQL BQL* 5.5

Vanadium 65.7 37.9 45.4 64.2 46.1 47.5 25
Zinc 159 48.3 25.7 240 87.2 104 10

Compound "Leachate" "Leachate" "Leachate" "Leachate" "Leachate" "Leachate" NC SWSL
October-09 April-10 October-10 May-11 October-11 April-12

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Nitrate BQL BQL BQL 0.074 J 0.052 J 0.038 J 10
Nitrite BQL BQL 0.037 J 0.080 J 0.063 J 0.050 J 1
Sulfate 5 2.5 2.8 J 4.7 J 15 5.3 B 250

Phosphorous 0.96 1.5 2.7 4.3 D 1.8 1.4 D NE
pH 7.5 7.2 7.8 6.9 6.8 6.8 NE

BOD 1,300 780 510 360 1,000 310 NE
COD 2,800 2,100 1,700 1,900 2,200 1,200 NE

J = Analyte detected; value is between the Method Detection Limit (MDL) and PQL

NE = Not Established
BQL = Analytical results is less than the corresponding PQL/SWSL
*/D = Analyte Value Determined with sample dilution
B=The analyte was detected in the associated method blank.
NC SWSL=North Carolina Solid Waste Section Limit

Miscellaneous Parameters

Appendix I Metals

Appendix I Volatile Organic Compounds

S&ME Project No. 1584-98-081

Table 7
Summary of Leachate Sample Analytical Results

Phase III - White Street Landfill
Greensboro, North Carolina

S:\1584\PROJECTS MASTER\Projects 1998\081 City of Greensboro\PhaseIII\Phase 3 April 2012\PhsIII April 2012 tables.xlsx]



II

FIGURES



7

2

6

.

0

0

7

2

8

.

0

0

7

3

2

.

0

0
7

3

4

.

0

0

7

3

6

.

0

0

7

3

8

.

0

0

7

4

2

.

0

0

7

4

4

.

0

0

7

4

6

.

0

0

7

4

8

.

0

0

7

5

2

.

0

0

7

5

4

.

0

0

7

5

6

.

0

0

7

5

8

.

0

0

7

6

2

.

0

0

7

6

4

.

0

0

7

6

6

.

0

0

G
R

O
U

N
D

W
A

T
E

R
 F

L
O

W
 M

A
P

W
H

IT
E

 S
T

R
E

E
T

 L
A

N
D

F
IL

L
G

R
E

E
N

SB
O

R
O

, N
O

R
T

H
 C

A
R

O
L

IN
A

A
S 

SH
O

W
N

C
L

D
/R

D
M

SC

15
84

-9
8-

08
1

A
U

G
U

ST
 2

01
2

1

P
H

A
SE

 I
II

 

(732.63)

(725.56)

(732.28)

(743.32)

(737.41)

(767.01)

(732.07)

(734.79)

(737.53)

(734.11)

(748.87)

(737.41)

(DRY)

PHASE  III



SW-4

PHASE II

U

S

 

2

9

AT USGS GAGING STATION

BRIDGE ON RANKIN MILL ROAD

7

0

0

7

1

0

7

2

0

7
3
0

7
4
0

7

5

0

7

6

0

7

7

0

7

8

0

7

9

0

8

0

0

8

1

0

800

7

9

0

7

8

0

7

7

0

7

6

0

7

5

0

7

4

0

7

3

0

7

2

0

7

1

0

7

2

0

7

3

0

7

4

0

7

5

0

7

4

0

7

3

0

7

4

0

7

4

0

7

5

0

7

5

0

6

9

0

690

7

0

0

7

1

0

7

2

0

7

3

0

7

4

0

7

5

0

7

6

0

820

7

9

0

780

770

740

730

730

7

5

0

7

5

0

750

7

9

0

7

8

0

7

7

0

7

6

0

7

6

0

7

7

0

7

7

0

7

6

0

7

6

0

750

7

4

0

730

720

700

690

690

7

0

0

7

1

0

7

2

0

7

3

0

7

4

0

7

5

0

7

6

0

7

7

0

7

8

0

7

9

0

8

0

0

8

1

0

790

800

810

8

2

0

8

2

0

780

770

760

7

6

0

7

5

0

7

4

0

7

3

0

750

740

730

720

7

2

0

7

1

0

710

700

7

0

0

700

6

9

0

6

9

0

6

9

0

7

7

0

770

7

8

0

7

8

0

7

4

0

750

760

N 857961.24

E 1774842.34

SW-1

N 860144.55

E 1779899.68

SW-3

N 858800.59

E 1781614.79

SW-2

CITY OF GREENSBORO

NORTH BUFFALO TREATMENT PLANT

N 863446.58

E 1790894.51

N 864410.96

E 1788804.36

SW-5

R

A

N

K

I
N

 
M

I
L

L

 
R

O

A

D

  

WET WELL

LEACHATE SAMPLE

US 29 BRIDGE

ST
R

E
A

M
 S

A
M

P
L

E
 L

O
C

A
T

IO
N

W
H

IT
E

 S
T

R
E

E
T

 L
A

N
D

F
IL

L
G

R
E

E
N

SB
O

R
O

, N
O

R
T

H
 C

A
R

O
L

IN
A

A
S 

SH
O

W
N

D
SB

/R
D

M
L

E

15
84

-9
8-

08
1

N
O

V
E

M
B

E
R

 2
00

7
2

P
H

A
SE

 I
II

0800 400 800

SCALE: 1" = 800'

 

LEGEND

STREAM SAMPLE LOCATION




III

APPENDIX I

Field Sampling Data Sheets
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APPENDIX II

Laboratory Analytical Report
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APPENDIX III

Descriptive Statistics
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